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PROBLEM TO BE SOLVED: To always display a stable image while 
preventing the image from becoming unstable by executing the AGC ? 
function even when a light quantity obtained by the changing J 
operation of a member of an optical system is rapidly changed in a 
micro-scopic system to which an image pickup mechanism such as a 
CCD camera having the AGC function is connected. 

SOLUTION: This system is provided with a CCD camera 4 picking up an 
optical image taken out of a microscopic optical system composed of 
plural optical members and having the AGC function, a detecting 
part 6 of the rotating state of revolver for detecting the state of 
an object affecting an incident light quantity on the CCD camera 4 
among the optical members of optical system e.g. the state of an 
objective lens 3, and an AGC operation control circuit 7 for 
controlling the temporary stop and releasing the stoppage of the 
amplifying operation of a signal by the AGC function in accordance 
with the detected result of the detecting part 6 of the rotating 
state of revolver. 
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damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An image pick-up means to picturize the optical image taken out from the microscope optical system which consists of two 
or more optical members, An automatic-gain-control means to adjust the amplification factor of this signal automatically so that the 
output-signal level from this image pick-up means may be maintained within fixed limits, A condition detection means to detect the 
condition of at least one optical member which affects the amount of incident light to the above-mentioned image pick-up means 
among the optical members of the above-mentioned optical system, The microscope system characterized by providing the control 
means of operation which controls a halt and halt discharge of magnification actuation of a signal by the above-mentioned automatic- 
gain-control means according to the detection result in this condition detection means. 

[Claim 2] An insertion-and-detachment means by which the above-mentioned condition detection means inserts [ member / which 
detects a condition / optical ] to an optical path, and an input means to input control lead are provided further. The above-mentioned 
control means of operation Control lead inputted with the above-mentioned input means is made to halt magnification actuation of the 
signal by the above-mentioned automatic-gain-control means. The microscope system according to claim 1 characterized by 
controlling halt discharge of magnification actuation of the signal by the above-mentioned automatic-gain-control means after 
finishing the insertion and detachment to the optical path of the above-mentioned optical member by the above-mentioned insertion- 
and-detachment means. 

[Claim 3] The microscope system according to claim 1 or 2 characterized by providing further a selection means to choose the 
existence of actuation by the above-mentioned control means of operation at the time of the above-mentioned condition detection 
means detecting modification of the condition of at least one optical member. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is equipped with image pick-up devices, such as a CCD camera which has an AGC 
(automatic gain control) function, and relates to the microscope system suitable for the optical microscope which can insert 
[ members / various / optical ]. 
[0002] 

[Description of the Prior Art] Generally, by sample observation, the magnification of objective is switched at low twice and high twice 
using an optical microscope. The part observed in a detail using a twice [ low ] as many objective lens as this with a naked eye is 
specifically searched, and when there was a part used as the candidate for observation as a result of a search, after switching to a twice 
[ high ] as many objective lens as this, actual detailed observation is carried out. 

[0003] By the way, the quantity of light injected through an objective lens is asked for the value of the following formulas as a ratio K 
of the injection capacity between objective lenses. Namely, K= (numerical aperture of objective lens) 2 / (magnification of objective) 
2 -- (1) It becomes, and when switched to the objective lens with which a scale factor differs from numerical aperture, quantity of light 
change became large, and there was a problem of it becoming impossible to observe in the fixed quantity of light. 
[0004] For this reason, even if it performs the change to the objective lens with which a scale factor differs from numerical aperture in 
JP,54- 143244, A, using the objective lens furnished with the ND filter which has the permeability according to the above-mentioned 
ratio K is indicated so that the brightness obtained may become fixed. 

[0005] Moreover, especially, in fields, such as a cell medical checkup, there are many specimens processed to per day, and it poses a 
problem that an observer produces great fatigue by prolonged observation of the microscope image through an ocular. 
[0006] Then, it replaces with the observation in a naked eye as one of the means for solving the above-mentioned problem, and the 
approach of carrying out the display output of the observation image of a microscope in monitor display is learned. This connects a 
CCD camera to a microscope and carries out the display output of the video signal picturized with the CCD camera in monitor 
displays, such as CRT. 

[0007] There are some which were equipped with the AGC (Automatic Gain Control: automatic gain control) function in a CCD 
camera. If this AGC function is level higher than the 2nd threshold which will amplify this to the video signal inputted from the CCD 
camera if it is level lower than the 1st threshold which shows a minimum, and shows an upper limit conversely, it will attenuate this, 
adjusts the level of a video signal within always suitable limits, and keeps constant the brightness of the image at the time of being 
displayed. 

[0008] In the microscope which connected the CCD camera, even if it can perform the thing the level of the video signal is too low to 
image at it to the degree of pole at the low sample and the degree of pole of a reflection factor at the time of observation of a sample 
with low transmission etc., or imaging, it can obtain the image of suitable brightness by using an above-mentioned AGC function to 
what it is very hard to check by looking. To the high sample and the degree of pole of a reflection factor, at the time of observation of 
a sample with high transmission etc., even if this is the case where the level of the video signal is too high, it is the same as that of the 
degree of pole. 

[0009] However, since gain is automatically adjusted according to the brightness of an observation sample when a sample is moved by 
using the above AGC functions to the sample which is not uniform so that an observer may make an observation location change, 
there is no troublesomeness which adjusts brightness of the image with which an observer is obtained, an observer's burden can be 
mitigated, and efficient observation can be performed. 
[0010] 

[Problem(s) to be Solved by the Invention] However, it sets to the microscope system which connected the CCD camera which has the 
AGC function mentioned above. The change of the objective lens with which the revolver was equipped when the AGC function was 
always used, In order to operate so that an AGC function may work to the video signal with very low signal level under optical-path 
cutoff and gain may be raised sharply when an optical path is temporarily intercepted by insertion and detachment of various optical 
members, such as exchange of a filter, Time amount will be required, by the time the image obtained will become superfluously bright 
and it returns to the image of the stable normal brightness, when it returns from an optical-path cut off state to the original condition. 
[001 1] At the time of a change-over of an objective lens, an optical path is temporarily intercepted by rotation of level and the amount 
of incident light to a CCD camera specifically [ this ] becomes almost close to 0 (zero) by it. The amplification factor by work of the 
AGC function at this time is [ / before rotating a revolver ] very large. 

[0012] Next, rotation of a revolver is completed and another objective lens is set on an optical axis. If the objective lens attached in the 
revolver is indicated by above-mentioned JP,54-143244,A, it is changeless in the amount of incident light from a tablet before and 
after exchanging, and if it is original, the amplification factor of the signal by the AGC function should become the same. However, 
since an amplification factor rises very much temporarily as mentioned above, a new objective lens is set into an optical path in the 
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condition and the image by the new scale factor conies to be obtained when an optical path is intercepted in fact Since the image 
obtained here becomes the strangely whitish thing which has the excessive quantity of light at the beginning and SACHIRESHON is 
generated depending on the case, while becoming an image very unpleasant for an observer, fixed time amount according to the 
response characteristic of the AGC function is needed until it returns to a normal condition. 

[0013] The place which this invention was made in view of the above actual condition, and makes into the purpose is in offering the 
microscope system which can display the always stabilized image in the microscope system which connected image pick-up devices, 
such as the CCD camera which has an AGC function, without an image becoming unstable by activation of an AGC function, even if 
it is a case so that the quantity of light obtained by modification actuation of the member of optical system may change rapidly. 
[0014] 

[Means for Solving the Problem] An image pick-up means to picturize the optical image taken out from the microscope optical system 
which invention according to claim 1 becomes from two or more optical members, An automatic-gain-control means to adjust the 
amplification factor of this signal automatically so that the output-signal level from this image pick-up means may be maintained 
within fixed limits, A condition detection means to detect the condition of at least one optical member which affects the amount of 
incident light to the above-mentioned image pick-up means among the optical members of the above-mentioned optical system, It is 
characterized by providing the control means of operation which controls a halt and halt discharge of magnification actuation of a 
signal by the above-mentioned automatic-gain-control means according to the detection result in this condition detection means. 
[0015] As a result of considering as such a configuration, this is detected even if it is a case so that the amount of incident light to an 
image pick-up means may change with change of the condition of an optical member rapidly. Since a halt of an AGC function was 
anew canceled after stopping activation of an AGC function temporarily and stabilizing this optical member after that In the midst 
from which the condition of this optical member that the amount of incident light to the above-mentioned image pick-up means will 
be in an unstable condition is changing, an AGC function can be canceled temporarily and the image which was adapted for the 
condition of a new optical member, and was stabilized immediately can be displayed. 

[0016] An insertion-and-detachment means by which, as for invention according to claim 2, the above-mentioned condition detection 
means inserts [ member / which detects a condition / optical ] to an optical path in invention of the claim 1 above-mentioned 
publication, An input means to input control lead is provided further. The above-mentioned control means of operation It is 
characterized by controlling halt discharge of magnification actuation of the signal by the above-mentioned automatic-gain-control 
means by control lead inputted with the above-mentioned input means, after making magnification actuation of the signal by the 
above-mentioned automatic-gain-control means suspend and finishing the insertion and detachment to the optical path of the above- 
mentioned optical member by the above-mentioned insertion-and-detachment means. 

[0017] Even if it is the case where the quantity of light by which incidence is carried out changes to an image pick-up means which 
inserts [ member / optical ] to an optical path especially rapidly in addition to an operation of invention of the claim 1 above- 
mentioned publication as a result of considering as such a configuration, this can be detected, an AGC function can be canceled 
temporarily and the always stabilized image can be displayed. 

[0018] Invention according to claim 3 is characterized by providing further a selection means to choose the existence of actuation by 
the above-mentioned control means of operation at the time of the above-mentioned condition detection means detecting modification 
of the condition of at least one optical member in invention above-mentioned claim 1 or given in two. 

[0019] As a result of considering as such a configuration, in addition to an operation of invention above-mentioned claim 1 or given in 
two, it can be chosen [ whether temporary cancellation of the above-mentioned AGC function is performed, and ] as arbitration at 
arbitration if needed. 
[0020] 

[Embodiment of the Invention] 

(Gestalt of the 1st operation) With reference to a drawing, the gestalt of operation of the 1st of this invention is explained below. 
Drawing 1 shows the functional configuration of the microscope system concerning the gestalt of operation of the 1st of this 
invention, and since the objective lens 3 arranged by the revolver 2 on an observation optical axis in the light figure of the sample S 
laid in the stage 1 is passed, it is led to CCD camera 4 and it is made it to carry out image formation on an image sensor with the 
image formation lens 52 by the optical system of a microscope first. This CCD camera 4 has an AGC function, the AGC actuation 
control circuit 7 mentioned later is connected, the acquired video signal is sent to a monitor 5, and a display output is carried out [ it 
amplifies/decreases and the image of the sample S which carried out image formation is video-signal-ized so that the whole intensity 
level may serve as abbreviation regularity by the AGC function, ] with this monitor 5. 

[0021] One of them is alternatively arranged on an observation optical axis at a revolver 2 by the rotation actuation by the hand 
control of two or more attachment eclipse and this revolver 2 as an optical member to which the above-mentioned objective lens 3 
affects the amount of incident light to CCD camera 4 in the gestalt of this 1 st operation. 

[0022] Moreover, to a revolver 2, it detects whether any one objective lens 3 attached is right on an optical axis, and it is arranged, for 
example, the revolver rotation condition detecting element 6 which consists of detectors which detect revolver hole locations, such as 
a hall device and a photo interrupter, is arranged, and the detecting signal of this revolver rotation condition detecting element 6 is sent 
to the AGC actuation control circuit 7. 

[0023] In the common CCD camera which has an AGC function, the change of the switch of some DIP switches DP which arranged 
actuation/actuation halt of an AGC function in the side face of the body of a camera etc. as shown in drawing! (1), for example, "1" 
watch in drawing, has realized. Drawin g 3 (l)-a and (l)-b illustrate the structure where it is used with such DIP switch DP, and a 
change-over setup of the ON/the OFF as a switch is carried out by whether between two contacts TP and TP is connected because 
Slider SL moves. Drawing 4 is for explaining change-over actuation of the AGC circuit in the camera which used such DIP switch 
DP and one side of the contact TP of DIP switch DP is grounded, and it is connected with the IC chip CP with which another side 
constitutes an AGC circuit, and power-source Rhine. If DIP switch DP is off, in order that the current sent through power-source 
Rhine may flow into the IC chip CP, the IC chip CP will be in the condition of "H" level. Since power-source Rhine will be grounded 
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through DIP switch DP when DIP switch DP serves as ON while an AGC function will operate Since a current hardly flows to the IC 
chip CP, but the IC chip CP serves as "L" level and specified voltage is not reached, an AGC function does not operate. 
[0024] On the other hand, in CCD camera 4 concerning the gestalt of this operation, as shown in drawin g 2 (2), DIP switch 4a which 
drew two lead wire LL and LL is used outside. Drawin g 3 (2) illustrates the structure of this DIP switch 4a, from two contacts TP and 
TP, connects lead wire LL and LL, respectively, and derives them outside. 

[0025] Subsequently, the configuration of the AGC actuation control circuit 7 where two lead wire LL and LL from DIP switch 4a of 
above-mentioned CCD camera 4 is connected by drawing 5 is explained. Two above-mentioned lead wire LL and LL is connected to 
contacts 1 1 and 12, and these contacts 1 1 and the switch 15 which comes at a normally open contact among 12 are arranged. It 
connects with the end of an iron core 14 in the condition of having insulated with the insulating adhesives which that movable tangent 
edge does not illustrate, and ON/OFF of this switch 15 are done corresponding to migration of this iron core 14. The above-mentioned 
iron core 14 is inserted in in between the coils 13 which consisted of some lead wire 18 from the above-mentioned revolver rotation 
condition detecting element 6, and non-switched connection of the other end of the opposite side is carried out to the side which 
connected the switch 15 of the above-mentioned switch 15 with the location holddown member 17 through coiled spring 16. 
[0026] however, a coil 13 and an iron core 14 - electromagnetism -- a solenoid is formed, the detecting signal from the revolver 
rotation condition detecting element 6 flows in a coil 13 through lead wire 18, when the electromagnetic force generated with the iron 
core 14 exceeds the elasticity of coiled spring 16, an iron core 14 moves leftward in drawing which pulls coiled spring 16, 
consequently a switch 15 turns on, and the above-mentioned DIP switch 4a interlocks with lead wire LL and LL, and it comes to turn 
on. 

[0027] Subsequently, actuation of the gestalt of the above-mentioned implementation is explained. In the state of the rotation to which 
the revolver 2 arranges the objective lens 3 of arbitration correctly on an observation optical axis, the detecting signal from the 
revolver rotation condition detecting element 6 is "L" level, and only a minute current flows in a coil 13, but since electromagnetic 
force to which this is moved to an iron core 14 does not commit, a switch 15 comes [ having turned off with as ] in the AGC actuation 
control circuit 7. So, DIP switch 4a of CCD camera 4 also becomes off, and an AGC function operates in CCD camera 4, and as the 
signal level of the video signal acquired by carrying out photo electric conversion of the amount of incident light becomes fixed within 
the limits, after magnification/attenuation processing is made, it will be outputted to a monitor 5. 

[0028] A revolver 2 is manually rotated from this condition next, and when each of two or more objective lenses 3 and 3 attached in 
the revolver 2 and - changes into the condition of not being located on an observation optical axis, the revolver rotation condition 
detecting element 6 detects this, and makes a detecting signal "H" level. 

[0029] A predetermined current flows in a coil 13, electromagnetic force to which the elasticity of coiled spring 16 is overcome and an 
iron core 14 is moved works, and a switch 15 is made turned on in the AGC actuation control circuit 7 which received this detecting 
signal. Therefore, DIP switch 4a of CCD camera 4 also becomes ON, power is no longer supplied to the circuit section which an AGC 
function performs in CCD camera 4, and an AGC function is canceled temporarily. 

[0030] in this condition, since the objective lens 3 has separated from the observation optical axis with the rotation location of a 
revolver 2, an optical path intercepts -- having -- the amount of incident light to CCD camera 4 - almost -- " (zero) -- it becomes. 
Therefore, in CCD camera 4, if the AGC function is operating, magnification actuation with a very big amplification factor will be 
performed, but since the AGC function is temporarily canceled as mentioned above in fact, unnecessary magnification actuation is not 
performed. 

[003 1] therefore, either by which a revolver 2 rotates further manually and is attached next in the revolver 2 » if the objective lens 3 of 
a desired scale factor is arranged on an observation optical axis and image formation of the image of Sample S comes to be carried out 
to CCD camera 4, the revolver rotation condition detecting element 6 will detect this, and will make a detecting signal "L" level again. 

[0032] In the AGC actuation control circuit 7 which received this detecting signal, only a minute current is passed in a coil 13, but 
since electromagnetic force to which this is moved to an iron core 14 does not commit, a switch 15 turns off again. Therefore, DIP 
switch 4a of CCD camera 4 also becomes off, the idle state of an AGC function is canceled in CCD camera 4, and actuation is started, 
and as the signal level of the video signal acquired by carrying out photo electric conversion of the amount of incident light becomes 
fixed within the limits, after magnification/attenuation processing is made, it will be outputted to a monitor 5. 
[0033] Therefore, since an AGC function operates again from the time of an objective lens 3 being arranged on an observation optical 
axis, and image formation of the image of Sample S coming to be carried out to CCD camera 4 Generate, when the AGC function is 
being used also by the cut off state of an optical path. The image of the predetermined intensity level by the AGC function stabilized 
promptly can be displayed without performing unpleasant image display of shifting to the image of a normal intensity level gradually 
at last through an unstable condition from an image which produced strangely bright SACHIRESHON etc. 
[0034] In addition, although the gestalt of the above-mentioned implementation explained as what is detected whether the objective 
lens 3 would be arranged by the revolver hole site of a revolver 2 on the observation optical axis, it is good also as a thing using other 
detection approaches, for example, how to detect from the click which positions a revolver is also considered. 
[0035] Moreover, the above-mentioned AGC actuation control circuit 7 is good also as a configuration using LED20 and a photo 
transistor 21 as replaced with the configuration shown by above-mentioned drawing 5 and shown in drawin g 6 . In this case, the anode 
and cathode of the revolver rotation condition detecting element 6 and LED20 are connected, and the collector of a photo transistor 21 
and an emitter are connected to DIP switch 4a of CCD camera 4 through each terminals 22 and 23. 

[0036] If the photo transistor 21 arranged in the location as for which comes to carry out the lighting drive of LED20 by that detecting 
signal, and this LED20 carries out phase opposite turns on according to lighting of the above LED 20 when the above-mentioned 
objective lens 3 is right on an observation optical axis, the revolver rotation condition detecting element 6 was not arranged by rotation 
of a revolver 2 and it detects, the AGC function in CCD camera 4 will be canceled temporarily. For this reason, the same effectiveness 
as the case of a configuration of having been shown in above-mentioned drawing 5 can be acquired. 

[0037] Furthermore, with the gestalt of the above-mentioned implementation, when rotation actuation of an observer's revolver 2 is 
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early, delay is produced in the output of the detecting signal from the revolver rotation condition detecting element 6, and an AGC 
function is not canceled with CCD camera 4 as a result, but the image which amplified the amount of incident light under optical-path 
cutoff with the very high amplification factor may be outputted. As it is shown in drawin g 7 in order to prevent such fault, like the 
above-mentioned AGC actuation control circuit 7, make juxtaposition the 2nd AGC actuation control circuit 71 of a configuration, and 
it is established in the AGC actuation control circuit 7. What is necessary is to form further the revolver actuation condition detecting 
element 61 which detects an actuation condition, and just to turn on / turn off switch 15' of the 2nd AGC actuation control circuit 71 
by the detecting signal of this revolver actuation condition detecting element 61 because an observer contacts a revolver 2. 
[0038] In this case, the revolver actuation condition detecting element 61 is what is constituted using a piezoelectric device etc. The 
AGC function of CCD camera 4 is canceled only by an observer contacting the control unit of a revolver 2. And since the condition of 
having canceled the AGC function by the above-mentioned revolver rotation condition detecting element 6 and the AGC actuation 
control circuit 7 is maintained even if an observer lifts a hand from the control unit of a revolver 2 in the condition that there is no 
objective lens 3 on an observation optical axis It can prevent certainly that an AGC function works to the image under optical-path 
cutoff by rotation actuation of a revolver 2. 

[0039] Moreover, as it replaces with the above-mentioned AGC actuation control circuit 7 and is shown in drawin g 8 , it is good also 
as a thing using the 3rd AGC actuation control circuit 72. this 3rd AGC actuation control circuit 72 -- a circuit body -- a slide -- it 
supposes that it is operational, it replaces with the switch 15 of the AGC actuation control circuit 7, and will be in the end and 
adhesion condition of an iron core 14, and the switch 24 which it secedes from an iron core 14 depending on the slide actuation 
condition of a circuit body, and is not influenced by that motion and which can be operated manually will be arranged. 
[0040] The switch 24 has estranged with the iron core 14, makes drawing 8 (1) be the same as that of DIP switch DP of drawing 2 (1) 
mentioned above ON/OFF according to a manual operation condition regardless of the detecting signal from the revolver rotation 
condition detecting element 6, and it shows the condition which can change-over set up the AGC function of CCD camera 4. 
[0041] On the other hand, drawing 8 (2) contacts through the insulating member which the switch 24 stuck on the end of an iron core 
14 and which is not illustrated, and corresponding to the detecting signal from the revolver rotation condition detecting element 6, it 
turns off and it shows ON / the condition of carrying out a change-over setup of the AGC function of CCD camera 4 according to the 
rotation condition of a revolver 2. 

[0042] Thus, it is good also as what can set it as arbitration whether ON/OFF of the AGC function of CCD camera 4 are automatically 
controlled by the detecting signal from the revolver rotation condition detecting element 6, or it switches manually by carrying out 
slide actuation of the body of the 3rd AGC actuation control circuit 72. 

[0043] (Gestalt of the 2nd operation) With reference to a drawing, the gestalt of operation of the 2nd of this invention is explained 
below. Since drawin g 9 is the same as that of what shows the functional configuration of the microscope system concerning the gestalt 
of operation of the 2nd of this invention, and was fundamentally shown in the 1st, the same sign is given to the same part and the 
explanation is omitted. 

[0044] In accordance with the observation optical axis, AS (aperture diaphragm)27, ND filter 26, and the light source 25 are arranged 
at the lower part of a stage 1, after the light emitted from the light source 25 declines suitably with ND filter 26 and is extracted by 
AS27, the sample S laid on this stage 1 through the stage 1 irradiates, a deer is carried out and that transmitted light comes to carry out 
incidence to CCD camera 4 through an objective lens 3 and the image formation lens 52. 

[0045] In this case, it is what replaces with the objective lens 3 attached in the above-mentioned revolver 2, and sets these light 
sources 25, ND filter 26, and AS27 as the object of the optical member of the optical system which affects the amount of incident light 
to CCD camera 4. As the detection means, the light source supply current detecting element 28 which detects luminescence brightness 
from the supply current to the light source 25, the ND filter detecting element 29 which detects the existence of ND filter 26 inserted 
in the optical path, and AS accommodation detecting element 30 which detects the amount of drawing in AS27 are arranged. 
[0046] The light source supply current detecting element 28 is to output the detecting signal of "L" level for the detecting signal of 
"H" level except during the above-mentioned fluctuation, when changing the supply current from a power source which drives the 
condition 25, i.e., the light source, of having changed the brightness of the light source 25. 

[0047] The ND filter detecting element 29 is to output the detecting signal of "L" level for the detecting signal of "H" level similarly 
except [ above-mentioned ] the time of exchange at the time of exchange of ND filter 26. 

[0048] Moreover, when it is AS accommodation detecting element 30 at the modification time of the amount of drawing of AS27, it is 
to output the detecting signal of "L" level for the detecting signal of "H" level except [ above-mentioned ] the time of modification. 
[0049] A deer is carried out and each detecting signal from these light source supply current detecting element 28, the ND filter 
detecting element 29, and AS accommodation detecting element 30 is sent to the AGC actuation control circuit 31. Drawing 10 shows 
the concrete configuration of the above-mentioned AGC actuation control circuit 31, and parallel connection of the same circuits 31 a- 
31c as what was explained by above-mentioned drawing 5 is carried out, and it constitutes the above-mentioned AGC actuation 
control circuit 31. 

[0050] According to the above configurations, even if there are few above-mentioned light source supply current detecting elements 
28, ND filter detecting elements 29, and AS accommodation detecting elements 30 either, where the detecting signal from one is set to 
"H" level, the switch with which the circuits 31a-31c which constitute the above-mentioned AGC actuation control circuit 31 
correspond serves as ON, and the AGC function of CCD camera 4 will be canceled. The amount of supply current to the light source 
supply current detecting element 28 is changed. Therefore, when [ of the light source 25 ] the brightness of luminescence is changed, 
Or since the AGC function of CCD camera 4 is temporarily canceled even if the amount of incident light to CCD camera 4 changes 
remarkably in case ND filter 26 is exchanged, or in case the amount of drawing of AS27 is changed Since an AGC function is again 
operated, without performing magnification corresponding to the amount of incident light in CCD camera 4, attenuation, etc. 
recklessly when it will be in the condition of the above-mentioned modification and exchange being completed and capturing an 
image with CCD camera 4 Shift to the image of a normal intensity level gradually at last through an unstable condition from an image 
which is generated when the AGC function is being used also in the time of the above-mentioned modification and which produced 
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strangely bright SACHIRESHON. The image of the predetermined intensity level by the AGC function stabilized promptly can be 
displayed on a monitor 5, without performing unpleasant image display called **♦*. 

[0051] in addition, the thing explained by above-mentioned drawing 8 as it replaced with the circuits 31a-31c which constitute the 
AGC actuation control circuit 3 1 shown by above-mentioned drawing 10 and was shown in drawin g 1 1 -- the same -- the slide of a 
configuration it is good also as what carries out parallel connection of operational circuit 31a 1 - 31c'. 

[0052] By considering as such a configuration, ON/OFF of the AGC function of CCD camera 4 can be automatically controlled by the 
detecting signal from the light source supply current detecting element 28, the ND filter detecting element 29, and AS accommodation 
detecting element 30, either of them can be switched manually, or it can be set as arbitration. 

[0053] In addition, what is necessary is not to be limited to these and just to let the change condition of two or more optical members 
be a detection **** thing, although the light source 25, ND filter 26, and AS27 were mentioned with the gestalt of implementation of 
the above 2nd as an optical member of the optical system which gives change to the quantity of light which carries out incidence to 
CCD camera 4. 

[0054] Moreover, using together with what detects the change-over condition of the objective lens 3 which was explained with the 
gestalt of implementation of the above 1st, and which was attached in the revolver 2 is also considered. 

(Gestalt of the 3rd operation) With reference to a drawing, the gestalt of operation of the 3rd of this invention is explained below. 
[0055] Drawin g 12 shows the functional configuration of the microscope system concerning the gestalt of operation of the 3rd of this 
invention, and since the objective lens 3 arranged by the revolver 40 on an observation optical axis in the light figure of the sample S 
laid in the stage i is passed, it is led to CCD camera 41 and it is made it to carry out image formation on an image sensor with the 
image formation lens 52 by the optical system of a microscope first. This CCD camera 41 has an AGC function, it amplifies/decreases 
and the image of the sample S which connected and carried out image formation of the external controller 42 mentioned later is video- 
signal-ized so that the whole intensity level may serve as abbreviation regularity by the AGC function, the acquired video signal is 
sent to a monitor 5, and a display output is carried out with this monitor 5. 

[0056] One of them is alternatively arranged by electric rotation actuation of two or more attachment eclipse and this revolver 40 on 
an observation optical axis at a revolver 40 as an optical member to which the above-mentioned objective lens 3 affects the amount of 
incident light to CCD camera 41 in the gestalt of this 3rd operation. 

[0057] Moreover, the roll control of the revolver 40 shall be carried out by the motor which is not illustrated under control of the 
revolver control section 43, it shall detect the rotation condition of this revolver 40 by the same component as the revolver rotation 
condition detecting element 6 of above-mentioned drawin g 1 contained in the revolver control section 43, and that detecting signal 
shall be sent out from the revolver control section 43 to the above-mentioned external controller 42. 
[0058] As mentioned above, while above-mentioned CCD camera 41 has an AGC function, it is equipped with the external 
communication interface 44 sent and received in conformity with serial interface specification, such as RS232C, for various control 
signals, such as a control signal for controlling ON/OFF of the AGC function to be shown in drawing 13 , and a camera ID signal for 
managing two or more cameras including the CCD camera which others do not illustrate by the serial number. 
[0059] Subsequently, actuation of the gestalt of this operation by the external controller 42 is mainly explained. The external 
controller 42 forms switches, such as for example, a jog dial switch, receives the input from an observer by actuation of this switch, 
and can specifically direct now ON / off control of scale- factor directions of an objective lens 3, and the AGC function of CCD 
camera 4 1 . 

[0060] If this is explained more to a detail, ON / off control of the AGC function using correspondence with the location of a revolver 
2 and an objective lens 3 and the external communication interface 44 of CCD camera 41 are beforehand memorized by the external 
controller 42, and when scale-factor directions of an objective lens 3 are performed from an observer, a change-over setup of an 
objective lens 3 will be performed by the following procedures. Namely, (1) The command which makes an AGC function turn off to 
CCD camera 41 is transmitted through the external communication interface 44. 

(2) Send out the signal according to scale-factor directions of the objective lens 3 from an observer to the revolver control section 43 
from the external controller 42. The instruction of the contents how many steps of revolvers 2 to rotate to the right or the left is 
included in this signal to transmit from the location of the revolver 2 in this time. 

(3) The revolver control section 43 carries out the rotation drive of the revolver 2 according to the rotation instruction to a revolver 2, 
and when the signal which shows the condition that the objective lens 3 of the scale factor which the observer directed has been 
correctly arranged on an observation optical axis is received, the signal which shows rotation termination of a revolver 2 from the 
revolver control section 43 is sent to the external controller 42. 

(4) When the external controller 42 receives the signal from the revolver control section 43, it transmits the command which turns on 
an AGC function in CCD camera 41 through the external communication interface 44. 

[0061] Whenever scale-factor directions of an objective lens 3 are performed from an observer, while performing processing shown 
by the above (1) - (4) By performing processing which transmits the initiation command of operation which turns on an AGC function 
at the time of starting of this microscope system to CCD camera 41 through the external communication interface 44 It can prevent 
beforehand that an input image will be amplified by the AGC function with a large amplification factor in the condition that an 
observation optical path is intercepted and the amount of incident light to CCD camera 41 has become about 0 (zero). Consequently, 
when there is no location of an objective lens 3 on an observation optical axis, the time amount taken to be able to lose the unpleasant 
image display after having been arranged correctly, and to stabilize the image after change-over exchange termination of an objective 
lens 3 can be shortened sharply. Moreover, since the AGC function is already made off in the phase before that when there is surely no 
location of an objective lens 3 on an observation optical axis by considering as the procedure mentioned above, CCD camera 41 does 
not picturize the image under optical-path cutoff. 

[0062] Furthermore, it is good also as having the function registered to the external controller 42 in the control-point-setting 
information on the AGC function which shows whether the screen input/output interface function which carries out the setting input of 
the ON/OFF control of the AGC function which is not illustrated for the external controller 42 is prepared, and the input from an 
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observer performs ON/OFF control of an AGC function in the case of scale-factor directions of an objective lens 3. 
[0063] By in this case, the thing to switch using this control-point-setting information that the control-point-setting information on this 
AGC function is beforehand registered into the external controller 42, and the procedure corresponding to directions of scale-factor 
modification of the objective lens 3 by the observer is registered When directions of scale-factor modification of an objective lens 3 
are issued, a selection setup of whether an observer's selection performs ON/OFF control of an AGC function automatically or make it 
dependent only on the established state of CCD camera 41, and ON/OFF control of an AGC function is performed can be carried out. 
[0064] If this makes the procedure explained by above-mentioned (1) - (4) correspond and shows it When directions of scale-factor 
modification of an objective lens 3 are issued and an observer's selection performs automatically ON / off control of an AGC function 
As opposed to scale-factor directions of an observer's objective lens 3 processing of above-mentioned (1) - (4) In performing 
processing of (4) at the time of a system startup, and making it dependent only on the established state of CCD camera 41 and 
performing ON / off control of an AGC function Processing of (1) and (4) can perform only processing of (2) and (3), without 
performing, and can make an observer choose the control approach of an AGC function as arbitration in this way now. 
[0065] In addition, about the configuration of CCD camera 41, it is good also as what controls directly CCD camera 4 which replaced 
with what gave [ above-mentioned ] explanation, and was explained with the gestalt of the above 1st or the 2nd implementation by the 
external controller 42. 

[0066] (Gestalt of the 4th operation) With reference to a drawing, the gestalt of operation of the 4th of this invention is explained 
below. Since the objective lens 3 arranged by the revolver 40 on an observation optical axis in the light figure of the sample S which 
shows the functional configuration of the microscope system which drawing 14 requires for the gestalt of operation of the 4th of this 
invention, and was first laid in the stage 55 movable in the vertical direction at least by the optical system of a microscope is passed, it 
leads to CCD camera 41 with the image formation lens 52, and image formation is carried out on an image sensor. This CCD camera 
41 has an AGC function, it amplifies/decreases and it video-signal-izes the image of the sample S which connected and carried out 
image formation of external controller 42' so that the whole intensity level may serve as abbreviation regularity by the AGC function, 
the acquired video signal is sent to a monitor 5, and a display output is carried out with this monitor 5. 

[0067] One of them is alternatively arranged by electric rotation actuation of two or more attachment eclipse and this revolver 40 on 
an observation optical axis at a revolver 40 as a 1 optical member to which the above-mentioned objective lens 3 affects the amount of 
incident light to CCD camera 41 in the gestalt of this 4th operation. 

[0068] The roll control of the above-mentioned revolver 40 shall be carried out by the motor which is not illustrated under control of 
the revolver control section 43, it shall detect the rotation condition of this revolver 40 by the same component as the revolver rotation 
condition detecting element 6 of above-mentioned drawing 1 contained in the revolver control section 43, and that detecting signal 
shall be sent out from the revolver control section 43 to above-mentioned external controller 42'. 

[0069] Moreover, in accordance with the observation optical axis, the top lens 56, AS (aperture diaphragm)27 and FS (field 
diaphragm)45, and the light source 25 are arranged at the lower part of a stage 55. After the light emitted from the light source 25 is 
extracted by FS45 and AS27, the sample S laid on this stage 55 through the stage 55 irradiates through the top lens 56, and that 
transmitted light comes to carry out incidence to CCD camera 41 through an objective lens 3 and the image formation lens 52. 
[0070] In this case, it adds to the objective lens 3 attached in the above-mentioned revolver 40. They are these light sources 25, FS45 
and AS27, and the thing that sets the top lens 56 as the object of the optical member of the optical system which all affects the amount 
of incident light to CCD camera 41. As the control means By the supply current to the light source 25 Luminescence brightness The 
AS control section 47 which controls the amount of drawing of insertion and detachment of FS45 to the optical path by the quantity of 
light control section 49 to control and the electric drive which is not illustrated, insertion and detachment of AS27 to the optical path 
by the FS control section 48 which controls the amount of drawing of FS45, and the electric drive which similarly is not illustrated, 
and AS27, And the top lens control section 54 which controls insertion and detachment of the top lens 56 to the optical path by the 
electric drive which is not illustrated is arranged. 

[0071] Moreover, the stage control section 53 which controls the migration location and the migration direction of the above- 
mentioned stage 55 with these is arranged, and these stage control section 53, the top lens control section 54, the AS control section 
47, the FS control section 48, and the quantity of light control section 49 are connected with above-mentioned external controller 42' 
by each. 

[0072] Subsequently, actuation of the gestalt of this operation by external controller 42' is mainly explained. External controller 42' 
forms switches, such as for example, a jog dial switch, receives the input from an observer by actuation of this switch, and can 
specifically direct now ON / off control of the change of each amount of diaphragms of AS27 and FS45, and the top lens 56, the 
amount of luminescence in the light source 25, scale-factor directions of an objective lens 3, and the AGC function of CCD camera 
41. 

[0073] Hereafter, although a detail shall be explained about scale-factor directions of an objective lens 3, adjustment of each amount 
of diaphragms of AS27 and FS45, and adjustment of the amount of luminescence in the light source 25, about the contents of 
information required for external controller 42', and CCD camera 41 the very thing, the explanation shall be omitted as the same thing 
as the gestalt of implementation of the above 3rd here. 

[0074] Drawing 15 shows the procedure of the control processing by the external controller 42 at the time of performing scale-factor 
directions of an objective lens 3, and transmits the command which makes an AGC function turn off to CCD camera 41 through the 
external communication interface 44 to the time of processing (step SI). 

[0075] Then, in order to avoid the collision with a stage 55 and an objective lens 3, after making it move in the direction which 
evacuates a stage 55 from an objective lens 3 by the stage control section 53 (step S2), The signal according to scale-factor directions 
of the objective lens 3 from an observer is sent out from external controller 42' to the revolver control section 43, the rotation drive of 
the revolver 2 is carried out, and the objective lens 3 of the scale factor which the observer directed is correctly arranged on an 
observation optical axis (step S3). 

[0076] Then, the AS control section 47 is made to adjust the amount of drawing in AS27 as modification of a setup accompanying the 
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change of an objective lens 3 (step S4). After making the FS control section 48 adjust the amount of drawing in FS45 similarly (step 
S5), the quantity of light control section 49 is made to adjust the amount of luminescence in the light source 25 (step S6), and change- 
over exchange of the top lens 56 is further carried out by the top lens control section 54 (step S7). 

[0077] Next, a stage 55 is anew returned to the original location by the stage control section 53 (step S7). When this ****** can be 
taken between each set object lens 3 before and behind the exchange which is in a revolver 2 in this case, and 3, a stage 55 is 
controlled correctly to move to the location where the amount of amendments is contained instead of the original location. 
[0078] Since it means finishing the change-over picture of the objective lens 3 with which the scale factor was directed above, the 
command which turns on an AGC function in CCD camera 41 through the external communication interface 44 again is transmitted 
(step S9). 

[0079] Whenever scale-factor directions of an objective lens 3 are performed from an observer, while performing processing shown 
by the above step SI - S9 By performing processing which transmits the initiation command of operation which turns on an AGC 
function at the time of starting of this microscope system to CCD camera 41 through the external communication interface 44 It can 
prevent beforehand that an input image will be amplified by the AGC function with a large amplification factor also in the condition 
that an observation optical path is intercepted and the amount of incident light to CCD camera 41 has become about 0 (zero). 
Consequently, when there is no location of an objective lens 3 on an observation optical axis, the time amount taken to be able to lose 
the unpleasant image display after having been arranged correctly, and to stabilize the image after change-over exchange termination 
of an objective lens 3 can be shortened sharply. Moreover, since the AGC function is already made off in the phase before that when 
there is surely no location of an objective lens 3 on an observation optical axis by considering as the procedure mentioned above, CCD 
camera 41 does not picturize the image under optical-path cutoff. 

[0080] Next, the procedure of the control processing by the external controller 42 at the time of adjusting the amount of drawing of 
AS27 is shown below. Namely, (11) The command which makes an AGC function turn off to CCD camera 41 first is transmitted 
through the external communication interface 44. 

(12) Following actuation of the jog dial switch about AS27 from an observer, external controller 42' generates the signal according to 
the control input and the actuation direction of this jog dial switch, and sends out to the AS control section 47. 

(13) Only the amount which balanced a receipt and its signal in the signal from external controller 42* drives AS27, and the AS control 
section 47 realizes the desired amount of drawing. When AS27 serves as the amount of right diaphragms corresponding to a signal, 
the signal which shows termination of adjustment is sent to external controller 42' from the AS control section 47. 

(14) When external controller 42' receives the signal from the AS control section 47, it transmits the command which turns on an AGC 
function in CCD camera 41 through the external communication interface 44, and it makes an AGC function resume. 

[0081] Subsequently, the procedure of the control processing by the external controller 42 at the time of adjusting the amount of 
drawing in adjustment and FS45 of the amount of luminescence in the light source 25 is shown below. Namely, (21) The command 
which makes an AGC function turn off to CCD camera 41 first is transmitted through the external communication interface 44. 
(22) Following actuation of the jog dial switch about the light source 25 from an observer, external controller 42' generates the signal 
according to the control input and the actuation direction of this jog dial switch, and sends out to the quantity of light control section 
49 and the FS control section 48, respectively. 

(23-1) Only the amount which balanced a receipt and its signal in the signal from external controller 42' fluctuates the supply current 
to the light source 25, and the quantity of light control section 49 realizes the desired amount of luminescence. When the light source 
25 serves as the amount of right luminescence corresponding to a signal, the signal which shows termination of adjustment is sent to 
external controller 42' from the quantity of light control section 49. 

(23-2) On the other hand, only the amount which balanced a receipt and its signal in the signal from external controller 42' drives 
FS45, and the FS control section 48 also realizes the desired amount of drawing. When FS45 serves as the amount of right diaphragms 
corresponding to a signal, the signal which shows termination of adjustment is sent to external controller 42' from the FS control 
section 48. 

(24) When external controller 42' receives each signal from the quantity of light control section 49 and the FS control section 48, it 
transmits the command which turns on an AGC function in CCD camera 41 through the external communication interface 44, and it 
makes an AGC function resume. 

[0082] By performing processing shown by the above the processing shown by - (14) or (1 1) (21) - (24), whenever the directions from 
an observer are performed, it can prevent beforehand that an AGC function follows this in the condition that the amount of incident 
light to CCD camera 41 changes with actuation of an observer sharply. Consequently, the time amount taken to be able to lose the 
unpleasant image display under quantity of light fluctuation, and to stabilize an image after quantity of light stability can be shortened 
sharply. 

[0083] Here, with the gestalt of this operation, the number of the control section corresponding to the optical member which gives 
change to the quantity of light in an optical path, and each optical member is not limited. Moreover, about the sequence of each 
processing of step S4-S7 while the AGC function in above-mentioned drawin g 15 is turned off, may not be as the sequence which 
explained and, of course, it can deviate to arbitration. 

[0084] Furthermore, the screen input/output interface function which carries out the setting input of the ON/OFF control of the AGC 
function which is not illustrated to above-mentioned external controller 42' is prepared. It corresponds to each at the time of 
modification of each amount of diaphragms of AS27 and FS45, or adjustment of the amount of luminescence in the light source 25 by 
the input from an observer at the time of change-over exchange of the top lens 56 in the case of modification directions of an optical 
member, for example, scale-factor directions of an objective lens 3. It is good also as having the function to register into external 
controller 42' the control-point-setting information on the AGC function which shows whether ON / off control of an AGC function 
are performed. 

[0085] By in this case, the thing to switch using this control-point-setting information that the control-point-setting information on this 
AGC function is beforehand registered into external controller 42', and the procedure corresponding to modification directions of each 
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optical member by the observer is registered When modification directions of each optical member are issued, a selection setup of 

whether an observer's selection performs ON/OFF control of an AGC function automatically or make it dependent only on the 

established state of CCD camera 41, and ON/OFF control of an AGC function is performed can be carried out. 

[0086] If this makes above-mentioned drawing 15 and the procedure explained by (1 1) - (14) or (21) - (24) correspond and shows it 

When directions of scale-factor modification of an objective lens 3 are issued and an observer's selection performs automatically ON / 

off control of an AGC function As opposed to scale-factor directions of an observer's objective lens 3 Above-mentioned step SI - S9, 

and (1 1) - (14), or in performing processing of (21) - (24), and making it dependent only on the established state of CCD camera 41 

and performing ON / off control of an AGC function Only processing of steps S2-S8, (12), (13) or (22), and (23) can be performed, 

and an observer can be made to choose the control approach of an AGC function as arbitration in this way now. 

[0087] In addition, this invention is applicable similarly to the case where a change-over of the optical element of each part and 

insertion and detachment are performed with the change of a speculum method. In addition, this invention is not limited to the above 

1st thru/or the gestalt of each 4th operation, and let it be what has possible deforming variously within limits which do not deviate 

from the summary, and carrying out. 

[0088] 

[Effect of the Invention] According to invention according to claim 1, this is detected even if it is a case so that the amount of incident 
light to an image pick-up means may change with change of the condition of an optical member rapidly. Since a halt of an AGC 
function was anew canceled after stopping activation of an AGC function temporarily and stabilizing this optical member after that In 
the midst from which the condition of this optical member that the amount of incident light to the above-mentioned image pick-up 
means will be in an unstable condition is changing, an AGC function can be canceled temporarily and the image which was adapted 
for the condition of a new optical member, and was stabilized immediately can be displayed. 

[0089] According to invention according to claim 2, even if it is the case where the quantity of light by which incidence is carried out 
changes to an image pick-up means which inserts [ member / optical ] to an optical path especially rapidly in addition to the effect of 
the invention of the claim 1 above-mentioned publication, this can be detected, an AGC function can be canceled temporarily and the 
always stabilized image can be displayed. 

[0090] According to invention according to claim 3, in addition to an effect of the invention above-mentioned claim 1 or given in two, 
it can be chosen [ whether temporary cancellation of the above-mentioned AGC function is performed, and ] as arbitration at 
arbitration if needed. 



[Translation done.] 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_ejje 



05/27/2004 



* NOTICES * 



Page 1 of 2 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 Drawing showing the functional configuration of the microscope system concerning the gestalt of operation of the 1st of 
this invention. 

[Drawing 21 Drawing showing the configuration of the CCD camera concerning the gestalt of this operation. 

[Drawing 3] Drawing explaining the configuration of the DIP switch concerning the gestalt of this operation. 

[Drawin g 4] Drawing explaining the operating state of the AGC function which the CCD camera concerning the gestalt of this 

operation has. 

[Drawing 5] Drawing which illustrates the configuration of the AGC actuation control circuit concerning the gestalt of this operation. 
[Drawing 6 ] Drawing which illustrates other configurations of the AGC actuation control circuit concerning the gestalt of this 
operation. 

[Drawing 7] Drawing explaining the functional configuration of the AGC actuation control circuit required for the gestalt of this 
operation (the 1 st and the 2nd). 

[Drawin g 8] Drawing explaining the functional configuration of the AGC actuation control circuit required for the gestalt of this 
operation (the 3rd). 

[Drawing 9] Drawing showing the functional configuration of the microscope system concerning the gestalt of operation of the 2nd of 
this invention. 

[Drawing 10] Drawing explaining the functional configuration of the AGC actuation control circuit concerning the gestalt of this 
operation. 

[Drawing 1 1] Drawing explaining other functional configurations of the AGC actuation control circuit concerning the gestalt of this 
operation. 

[Drawing 121 Drawing showing the functional configuration of the microscope system concerning the gestalt of operation of the 3rd 
of this invention. 

[ Drawin g 13] Drawing showing the configuration of the CCD camera concerning the gestalt of this operation. 

[Drawing 14] Drawing showing the functional configuration of the microscope system concerning the gestalt of operation of the 4th of 
this invention. 

[Drawing 15 ] The flow chart which shows the contents of control processing by the external controller at the time of the objective lens 
change-over exchange concerning the gestalt of this operation. 
[Description of Notations] 

1 - Stage 

2 - Revolver 

3 — Objective lens 

4 -- CCD camera 
4a -- DIP switch 

5 Monitor 

6 Revolver rotation condition detecting element 

7 -- AGC actuation control circuit 
11 12 -- Contact 

13 13' --Coil 

14 14' ~ Iron core 

15 15*- Switch 

16 16* Coiled spring 

17 17' -- Location holddown member 

1 8 ~ Lead wire 

20 LED 

21 -- Photo transistor 

22 23 -- Terminal 

24 - Switch 

25 Light source 

26 « ND filter 

27 -- AS (aperture diaphragm) 

28 -- Light source supply current detecting element 

29 - ND filter detecting element 
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30 -- AS accommodation detecting element 

3 1 -- AGC actuation control circuit 

31a-31c, 31a'-31c' AGC actuation control circuit 

41 -- CCD camera 

42 42' - External controller 

43 -- Revolver control section 

44 - External communication interface 

45 -- FS (field diaphragm) 

47 -- AS control section 

48 -- FS control section 

49 - Quantity of light control section 

52 — Image formation lens 

53 -- Stage control section 

54 - Top lens control section 

55 Stage 

56 -- Top lens 

71 - 2nd AGC actuation control circuit 

72 -- 3rd AGC actuation control circuit 
CP--IC chip 

DP -- DIP switch 
LL - Lead wire 
S -- Sample 
SL Slider 
TP -- Contact 
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(57) [Mb] 

IftJBl AG Cll^tt 5 C C ^ 7§^iMi 
*W**tfc36*««:lW»"r©, AGClftSrtLtCC 

roix7K/w<isi<E«i»tttaia$6 ^«taie*jcici:T±iE 

(ftSrfSiJ»-r5AGCi!ifPWJ»lHli87 <t£Hi;t.5 0 
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•J»r S »f^M»#a 4: «: *« U - i *: 4: -T 5 ■ 

WJW*B*SrA*rSA^*ai:*:S6>icA«b. ±IEKj 
ftnM»^aW\ ±KA*#a-CAALfcffl»»*f::J: 
9. ±Ea«3pJ#«!l1lii#a^J:*«»coiB««ifP*:-«P 
f?ih£i*r, ±re»K^a(c±5±B3t*»»W36Kl-«" 

■r zmffczmttrnz -tie g »*ij#»j»*a^ <t ^it^- 

K = Gtfttl^X^BflP*) 2 / 
[0 0 0 4] ^(Ofcfr, »BHBB5 4- 1 4 3 2 4 4^ 

[0 0 0 5] *Wd. «Bia»»«S5<0»lf-eW:, 1 0 

[0 0 0 6] ±umM&Mfc-fZ>tztb<n^&<D 

# * 7 "C«Hfc L tff^ff C R T %f<D*: n * pjffitC 

[0007] CCD;*/^ 7tCtt. AG C (Automa 
tic Gain C o n t r o 1 : a »*J»*J») W 

&&ffijLt>ti1zt><o&1bZ> 0 :oAGC«jBtt, ccd 
77)^A^$tt7te7^f^-(C^L-C, TPl^^i" 



[HhftK 3 ] ±EtttB«a#a-c** <itl m% 

J:5»fP^W«ISr31«i"-5»#l#a*r*e>lcA«Lfc- 
A 0 
[000 1] 

3pJ»BJ») WtBSrfi-rSCCD^^^*©****** 
10 ^ M**^ojf K^WIB4**«W»i:a Lfcl 

[0 0 0 2] 

-Ctt, #*u^X<D«*S:fifff4:iB«i:-C«J*^So A 
(c««-*-S«FISfifc^*— ^Srfi 1 *^, ^ott*. MIS 

[0003] t^^-c, a-wu-^xsr^brwtastts 

20 3tefttt, ^T^^cDfit^^u^XFflottffificoit^K 
Wfti/yxoP) 2 --(l) 

[0 0 0 8] CCD*^ 7SrSM*UfeKIS«»w*3V^'r, 

[0 0 0 9] ±1B<fcJ: 5fcAGC«fB*«e/H 

40 [0010] 

A G C«fiB«r«"r S L 
^.MC^T. AGCilBt«»ttfflLtV^t, lx 
#/w<icK»StLfe*f»U'^X<o«Jl(lx.^ 

50 ^L/tiE*^^S^cDpi»(cM^*-e(C0 



(3) 
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[0011] rftte, **WlC|4^J*.tf»«U'VX<0«I 
ft, CCD#> 7^^Afi**SsflM5i^if 0 (-tfn) K 

j5<*-5o t%<D ag cmm<Dm$ic£z>mffim* 
[0012] mz\s7$/i,s<<D\sm&»T i,x&\<D*t*ii' 

bftTV^S*t»U^XjftS±»<Z)WBBflB5 4- 1 4 3 2 4 
4^*KK«SftT^*t^fcftfi, SSiSlSrfT* -3 

iiw^/^y h^e>oAit*ft^^bfi*<, #*ft 

b A G C mm \z <fc 6 if fi £ * 6 « 

5o L^bft^e>, mma*ftm7bmm£titztif&x± 

JBffcftWftu^XdSjtBS^lc-fey h£ftT«fcftffiF*tc 
J:SlMftds»bft«>J:5(-*5^>-C, r^-e»foft51B 

iaoxi^fi/-'>3y^Mt6ittfc^ mm 

t or *«^5Fft*jS«i ft£ lEUffttttt 
fcM5S"Cr*-t<z> AG C«ffia>JtS«M4fc:jS IS/c-^ 

[0 0 13] *»Wtt±lEwJ;5ft*ffif^«^T«:Sft 
fcfcfcre, ^BWi-TSi: AGCli^t 

fc*3^"C, 5t^*<o»Wo«5E|»f^{cJ;o-C»6>ft53fe 
[0 0 14] 

[■UB*tf*"*-6fc«>«>#a] «*fllE«©*»tt, 
**<o jft*»*ta» <b ft 5 & » m * ft fc* 

^«Sr»«-rs»«^«i:. r <D»ffe#aa»&<0HJ#ft 

ennicMit 5 lifiHIMlPf ft , JbKtt**0>* 

¥»*t©3t>, ±iB«Mfc#ak^oA#t*a«ciif#*:atf 

-T'>ft < t 1 o©*faWO*l»S:ttlUt5tt**ttl 

Jh»lft*»J»"r S»f^ffl»*ai: **« Lfcr £ 
[0 0 15] roj:5ft««i:Lfc**, #Sttttt*>* 

«^»k«cj:oTiWfc#a^^A»*fi*sft*iw*ftr 

^ ifc (b A6 X A G C <DW Jh * ft? Kft "I" 5 <£ 5 K U fc: 
±|E««*a^ CO AW*S35S5pSc3£*ttffi £ ft 6 
K*^««^ttlB^a5^ LT^***-Ci4AG CflMBS: 



[0016] flf 2 Ctt4>«91tt, ±|B»*« 1 E«t 

AA"TSA^#«i:*Se>^*«U ±IE»f^«I«i*« 
14, ±EA*#a-CAALfcfW#JB**cJ:D, ±IES» 
*J#WJ»^atcj:5«^*«lbfPS:— «F»ih$-&, ± 
lB#»#a«cJ:6±IE**«Btto*KlcSsti-61f|ftSr* 

10 [0 0 17] :©J:5if)SiLfc«*, ±E»**i 

TWtSJ: 3 ft, «Mk#a^AW*ftS*«3dSA«k: 
aE^b-rss^-cfcorfc, mSraWJLtAGCaSES: 

[0 0 18] 3 IBtt <0»Mf4, ±f5»*«l*^ 

i±2tm<D&mz&\,*x % ±m^mmm^x^< t 

[0 0 19] ^(DXoftffif&t Lfc*§*, ±E!H#S1 
[0 0 2 0] 

(»iroSHfecr>jgl») BTBBS:#Sl/"C#««w»l 

<z>nis<75*iiBS:iftw-*-So a i f**#wa>» i <omm<o 

30 fiHfS«o*^*-Cf4, ^ilc*BSftfc«#s 
<z>*<6*, i^sj?/^2(cJ:o"C«S)ie:«i±iiiBa«Sftfc 

CCD*^74i:*S, «tt*^±K»«S-frSo 

CCD^^74lt AGCSi^tL, M«AGC 
»f^SJ»|5JBS7Sr«ttL, J»lfcLfc«*S^iiB«*AG 
CflMBU: J: 9 t ft 5 <fc 9 t-i# 

m/m&irXVT*m^4kTz>h<Dx, #^ftfctr^ 

40 [0 0 2 1 ] ±|S»^U^X3(i, w<o!BiollJfio?g 
flg*C:fcl^TCCD;>M 7 4— <Z?A«*ttl^*S:Xtft 
*¥SWtLt, u*Ow<2K1fijR»fWfeft, 

■^cd 1 o^M^3ttt±(ciaB^ft^ 0 
[0 0 2 2] U/J</W^2(C(4, ^^^(te>ftTV^§ 

v >-f ft?5^ l o<o*t* w >X 3 d«3tWi±^ H U < id© ^ ft 

fig * ft -5 w #/u^<lHl(s)Rffl«a» 6 d^iBH * ft 5 ^> 
50 t?, ^<Dls#/Us<®1fcWmfe&&6<V&mm*kftAGC 



(4) 
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[0 0 2 3] AGC^£*H-£— J»:WftCCD;*M 9 

-Ctt. 02 (l) \C7f;l-i:o\cAGcmm<ni¥W)/mf¥ 

dpw- as, CTxi^Ei^to r i j m<o*<< vf-om&x. 

IlioTlSLTV^^ (33 (1) -a, (1) -bf* 

*Lfcfc0>-Cife«3* *7>f L^ibt-5^i:-C2o 
cott^CTP, TPM*s»JRSnTV^^5^cJ;!9^-f 

-So IEl4f3:r<£>J; ^ftr^ s>X*>f *y?~D P*/Bv\fc;*7 

*U A GCEIB I Cfy/CPMl 

P^^iCgfcA-T^^^tC I C^s/^C P(i "H" 
u^/uw:Rffifcft!K AGC«ffi^«ii-5wti:fte 

z^t^ yfDP^LXM^tUU 
£(cft5<o-C, ««Efitai:Ay4ri C^-y^CP^iflEix 

ILfttW, AGC«tBI*«OftLftv\, 

[0 0 2 4] w4x(-»L.X*^0^(^6CCD^7 
13 2 (2) ic^-fJ: o 2 *wWJ6 

LL, LLt»ttlL/i:7 f >f5'^>fs'f4ai:ffl^ 0 
123 (2) (irco^^r yX*>r a <0«3tS:«*b 

fctcO-Cfc<9, 2o©«jSTP, T P J; 0 **L^ftW*ft 

[0 0 2 5] JSfeV^-C, 9_hfECCD;*M 
f 3^^^ y f 4 a ^C)02#W*ISL L, LL^g 

«s*t«AGcttfp«(«iiai5 7<o«rii^oi^-cttM-r 

S e J:IB2*03M6LL, LLfm&ll, 12|:«K 
^15^S|BS*LS« ry^- 1 5 fi, "IftftiZZ 

r^->/^y-T6 0 ±EttSl4tt, ±IBu#/w<BIE 

1 5*«jRLfc«!l^ttR»flJ^(lb«!&S3^/Hi*3il 6£ 
[0 0 2 6] L^SIC, 3 ttk&l 4 t-CB« 

l 4-e*4Lfc««y3d«=i-</niiai 6<o#tt*«;lfc 
»£\ SfcSl 4«3>f/Mital eSraioSBSH^Wfe* 
ififclMBlU ^yfl 5 LT, Wft 

LL, LLfc<fc9±IB^yX;*>f y^4ariSi8»LT 



[0027] }k\i^±mmt&<of»m^9hmc^^xvLm 

jEL<EHLTi/^HI(E«1fflt?tt, utf/i^EteiRflBtt 
tHSP6^6>^«tffl«*li "L" w</u-c*>!?, AGCl 
fP»J»ElB7"Cfi3>r/H 3(c»/hB8RL^aEttT, ^ 
Si 4lc»UTcnfr»»S*SJ:5>fc«^««3&»ft 

X., CCD*^74©f>fS'/^S'f4a 1 ()*7i:i 
19, CCD^J> 7 4tC*5V^-C(iAGC«ffi^BftU-C, 
10 TJtJtarSrJtMftUrW&ttSK'^W^ft*^ 
/uas-5£<z>«fiHrt <t ft 5 «fc 5 (cii«/«Kaa!iSft $ tt 

[0 0 2 8] Z(D^mf)>hmC UJK/W<2*#«|(CT 

yX3, 3, •••75H>rtt^m^*W±(- j fiSbft^^ 

[0 0 2 9] CW*m«-§-SrSWfcAGC»fPSiJ»lHlB 

20 (D^mcnhmoxm^l 4 Z&mZ&Z & ? temmti 

oT, CCD*>74©7 f -{y^>fs'f4at)^t 
ft<9, CCD#*7 4fC^TttAGC«tM**frf"$ 

[0 0 3 0] C ^ffi-Cfi, U3#/W< 2 C0[h]^B(C <fc 
«9^feU>-X3^^^^tLT^6^-C, *I»*sas 
WSti, CCD^/^ 7 4^coA#t*S(i(5i:Ay^ M (if 
n) £:ft5 0 LfcdSoT, C C D% * 9 4 X*lit> L AG 

AGC^IEfi— v$mc**>'-i:/i>£tiX^Z>fz«>* *S 
[0 0 3 1] 3:<Dtz.#>^ JSJctC \s7$/us< 2 j&s^lh^T $ h 

S (DltoSCCD*> 7 4 <fc 9 (Cft 5 t . 

40 [0 0 3 2] C<OtftW«-g-S:S^fcAGC»f^»JWlH]B 

=»>f/n 3(c«/h«au^«t*"r, ^si4tc 

SfiS^^i-So CCD^>74 
W7-f77 P ^yf4at)t7^,Cl CCD^7>74 

ft ^nfc^tc^e^^ 5 ^tt^ r i: t ft 5o 
[0 0 3 3] Lfc^oX, »«wvX3as«!S#«LLlc 
50 gfi^^tb, «*SWjiffit3ftSCCD^^7 4lCJ6fliSttS 
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J: 5 ttBWfc^b^eftftttlBSrttT J: 5 ^< jE#fc«* 
«***ff*5wtft<, *W»U:»£LfcAGC«fB 

[0 0 3 4] ft*3, ±IBlllte«5«l»-eJi, I^atf/W* 2 CO 

[0 0 3 5] ±|aAGC»f^*JW|p]!«7tt, JhfS 

g] 5 L7t#?/&(Cftx_T, [l6(C^-rj: p^LED 2 
0t7*h Y*7>*J*9 2 1 <h£/El^*:«/££ LTt J: 
V\, ro4§-£\ U#/U^lHHlg4ft*Btttti<flS6 tLED2 0 

[0 0 3 6] l^^/W<lal*g*fi«mSfS6^W'sK/^2 0 
HHclc J: <9 _LiE*J* u ^ X 3 j&s«!S*3te«i -LKijE L < g£fi 

D2 0*/S*Tiii(|-*"5J:5(C*5<><O"C :OLED2 

1^±ELED2 0<D&>ftiafoCT*>-rZ>b. CCD 
*^74 WAGC«i^-fifttl:*t ^ir/U^n^o 

[0037] £*bi:i, ±iB3SJfcw£ffi-cf*, i^tou 

Kit^£-<<, H7J^-t-J:5Jc±IBAGC«iffWJailHl 
SS7i: |P]««|^^fB 2 0) AG CHfHMWIfiie 7 1 * AG 

cnf^m«iiB]« 7 icjkw^ LtKit, UT$/us* 

ffitttiiSlse l ££<bi;iiS:ttT, rwu/K/w^Hkf^ttflBtt 
Wa5 6 l(OlfttHfB*|Cj: U*2cOAGC!l»f^SiJ»lHlllS7 

l^yf 15' %*>'/*7-rz>h<nb'rti&£ 

[0 0 3 8] rco^, U^/<»fP«»*tU«6 ltt 
^/U^2^f^gI5t^ttLy u cfc(tT*CCD^7^ 7 4^>A 

>X3^ttv^ffl^«*#^^*/^2^»f^<fi5^e># 



*«UTt±EU#/W<|5l(EttlB«HllflS6 t AGCftfp 
fM«|alB7£tcJ;oTAGC $SS6 & * ir /U U *::ffcflg 
mi*$£*x50-c\ u#/^2<z>lHHEUfcf^fcj:5*KjB 

W(oiti:»tTAGcii^i^tL^ 5<Dzmm 

[0 0 3 9] ±fBAGC8b^ffl^[HlSS7(c:f^:^ 
g|8(C^-r$D<m3 0AGC»)^fflWlHlK7 2^rffi 
^6totltt)J:v\ r^»^3 0AGCS!jfNSiJ^[HlK 
7 2M\ |Hjf8*ffS:^7-f KUk^ffii: AGCffijfE 
10 0J^lHlS&7O^^ 5 left J*. »Sl4(D-«t 

«**ttJCft<, 0K*#cO^^>f KiMlUot 

[0 0 4 0] B8 (1) «\ ^^fyf2 4«14t 
^tcM«/j:<, _LSSLfcl8 2 (1) ©T^fy^Myf 

DP^H«(^»*f^«ffiicjsi:r^>'/^-7U. cc 

D# ^ 7 4 OA G C*ffi*«»K«Wffi*ttl!84:75'ro 
[0 0 4 1] r*UcafrLTI8 8 (2) J3\ ^yf24 

(C^JSLT^^/^^U UsJ?/^<2(D|H]*5ttlBtcJCt: 
tCCD^^74 AG C««B*93»K^-r 5«ffl«r^ 
-To 

[0042] ms<DAGcmi¥mmm^7 
4 oa g cmft&o*^/*? & u#/us<mmw;ffi$im& 

30 [0 0 4 3] (»2CDSUfe(0?gffi) ^THB^fiaL-C 
*«W<0»2 0HlfiO*flgS:IftM-r5o B9l»«flO 

®2o mm<Dmm k« 6 sttift v- * ^ a £>ttfigtt/£ * ^ 

[0 0 4 4] L^Lts — v^l OTfflJC«iS5**StC 
ftoTAS (BBPjRt>) 2 7, ND7>f^26, 
3t»2 5^E«*ixT*5 0, *»2 5 35»P>«*e>ixfc* 
^ND7^/^ 2 AS2 7-C8^ 

l^yX 5 2 ^LtCCD^7^74|CAWt5J;9 (C* 

[0 0 4 5] ±IEu^/^2«ca#tt5>ixfc 
2 6, WAS 2 7 S:CCD^^7 4^AW*il^ 

tttbi-S*«fitt&««£«m»2 8, *S&(c^A^tvrv> 
50 6ND7/f 2 6<0^ffi^^m-r5ND^^/W^^ai 



(6) 
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§152 9, AS 2 7T-^JK9fi£^ffli-6ASiaMM&ttiiS 
3 OSrg^-TSo 

[0 04 6] 3tflSW*&1ttffl£^Uigi5 2 8 }t$S2 5 (Dm 
[0 0 4 7] mm\CNDy^(/^^mtti^2 9tt, ND7 

>r^2 6oMB$l: "H" u^</K^*afS»S:, _hlE 

[0 0 4 8] *fcASf|SMIttlle3 OJi, AS27^ 
t)fl^*3E^-C*)5»^fC "H" U-</KZ>*fflfi**. 

[0 0 4 9] L^LT, C^e>3t««*&««(£«ffiSI5 2 
8, ND7 J/U?&mU2 9, ftt*AS«8l5«UJ95 3 0 

A*e><o#«mfs-§-ttAGc«if^wj»iHii»3 i^sse>*L 

5„ 110 f*±|EAG C»fWJ^03§ 3 1 (D&fcWm 

f&z^i-h<DX\ ±mm5xmw\.tz.i><Dtmwk<D®& 
3 i a -3 i ct>mmmm$tix±&AGcmft»m® 

[0 0 50] ±M<o <£ 5 *«j*K:«J:*iJi* ±K3teK0W& 
«Setftffljf|$ 2 8 , ND7^;^ftai^2 9 s WASH 

tfS «H" ^yUiftofcttlB^ ±iaAGC»f^WJ«lHl 
&g3 1 «r«/£-r5|HlK3 1 a-3 1 c<Z>*WS-f-5*>f v 

35 2 8— w«|&flilESSr**.r*a52 5T?<z>»#<z>915 
SSr^SE-fSB* fc5lM*ND:7>f/u*2 6*£*-TS 
*S^(iAS 2 7<7>JR0ft*2EM-r5BRfc:, CCD 
^7^^4-coA^3feft^^ : b<^{bUfci Ltt, CC 
D # * 7 4 <D A G C «MB3&S— i- * -Wt? £ JxT ^ 

jfifCWt^AGC«MBSrfPft-f S<ot?, ±IB3EM«F-e*>A 

ifr^K^c/E Lfc A G C«5t£{C <fc S0f J£<Z>»K 1"</K£> 

[00 5 1] ft*3, ±1EH1 O^LfcAGClMtsffllW 
@1@3 1 ^r«l^-r^lHlfS3 1 a — 3 1 cdf^T. Hi 

?4 ywittWsmiikz ia' -3ic' zmmm-r 

[0 0 52] ^^Mtt^r^CJ; <9 , CCD 



^^7 4<DAGC»ty/t7$:, ftSgftfe&SSBtt 
mS(S2 8, ND7>f;^^tiiffl2 9, &tfASiaffi^tti 

[0 0 5 3] ft*3, ±lEJB2<Z>H160?Bffl"Cli. CCD 
* * 7 4 (CA^^5t*l^t: : £r^X.53t^O*^a5 
*t£ LT5fe#il2 5, ND7^/^2 6, MAS2 7^ 

[oo5 4] ±ia«io3iiso»ffl-eiftMLfc, 
m3<omm(Dmm) «TBffi*#fiabT**w^#3 

[0 0 5 5] m 1 2 ti*5SMO* 3 OHlftO*ffi^«* 

%^x\±, ^—^i{cmm^titzm^s<Dyt^, 
isj$/us< 4oiao xm^ytm± \cmm $ titcM^o u > 

20 X3ftiiill*i±-C!&»e>iS*W^X5 2(Cj:oTCCD^ 
^74 1Ci#, ^*^±IO|gfftSi*:So CCOCCD 

n-74 2t««U JteteLfc*#S<OWflfc4:AGC« 

[0 0 5 6] ±JB*ttt 1^X3(3:. 3 <D^&feO?f£ 

il^^tCCD*^7 4 l^A«Mi^S^ 

30 uztOu/-<4 0(OSK)lHltei!)f^(cj:oT^^^ic^^9^ 

[0 0 5 7] U#>/<4 0lt l^U/<fM«*»4 

3<OWJ»OTf-H^bftl^— J:oTlHl<E»JflBlStt 

WIB54 3rtlc$*ix-Ci^, ±EH 1 <Dis7$/i"<mtisft. 

UsK/U^»J»»4 3*»e>±|B^MFB=^ 74 2—^ 

[0 0 5 8] _h|BCCD^^^4 ltt, ±^L/d$P< A 
40 GCiMtt5-*, 01 3 9 (^CDAGC 

*Lft^CCD*>7fc^t«ft©A>7S:'>'y7/l' 

&^K£^x*§m-tz>tztb(Dij?t =7 i Dfs#^s^#awj 

fWlfSrWitfRS 2 3 2CftifOv-UT/W^^— 7 

*^^«*«-auoTi^gi-s^ifi5afs>r^^7*>r^4 

[0 0 5 9] &C^T\ ±t LT^as^V- he — ^4 2 
50 W*ff1?ISt^P)WA*S: 



(7) 
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ffiPSMB^, CCD^^74 1(DAGCffll^ty/t7 

[0 0 6 0] CtUi, J;f9l¥iW(c|ftM-r-5i:, U/K/i^ 
2 Witt t l/y X 3 t WSiS, CCD^7^741© 
>f >- * 7 31 -Y * 4 4 £^ V A G C««B<75^-> 

«f/S-C«T^>#»HIC iO»*^X3 <0«HfcK5£asf?ft 

^n^^w-efeSc -r * tot, 

(1) CCD^7^74 llC»UTAGC«tBS:3i-7S 
( 3 ) \stii/l"<®mm 4 3^5 2 ^COIhIK^^ 

{^o^ i/yX3 3fis««**ii±{CiE u < sag 3 fttzVt 

ttSr*-r«-i-S:SSiofcl*^-e, i^/U/<WJ«8B4 3^ 

4 2^asa$*te 0 

(4) ^»3>'hD-742rJ:, U7ii/Uy<mmU4 3 
t^LtCCD^>74 1 l:AGCli^tyf§3-7 
[0 0 6 1] £JLhtf> (1) - (4) ^Lfc#yffl«r«iS* 

^uccd^7^74i td^s-t-sfttatsifT-t-s r. 
tT*. m&ytmmmzfrx c cdjj * ?4 l-^Att 

#*tfS|iff0 Otfn) tftotl^tti^AGCiiBlC 
J: t> *Bftl«B*S:«o-CA*iif<ftds*B«*ix"C L* 5 

^ttftlKftS^fcft^w Io»«i/yX3 

irt^r <t J^<t «9 . iK-r*Mfc^vX3 0tt[JB36S«**** 
JiJcftv^(ciirT(c^oB9<oa«-CAGC«IB*:^-7 
ilti/^/ 1 :^ CCD*^74 l flS3teKjB» I P<aiHft 
£:»f&L-t L£ 5 - ittftv\, 
[0 0 6 2] £<bK, tt»3yhn-74 2l:B*L4 

T»» u- >X 3 (OfS$fg,TOfRC AG cii^^-y/^- 

^BHWSrftft 5 a^>£:^-r ag c«flB«>*Jwta!3e« « 



[0 0 6 3] ^as3yha-742l:C(DA 
GC«IBO«BIWHSfllf«^Tfe««kSnT*5<9, 

J; SfcMfc u-^X 3 ©«*Jtlroffi/Ti:mt4M¥ 

£-C, »*^^X3^«*aE5S^ffl*ftabfc|Rtc:«« 
#tf>iltR{c J: o x A G C^tgo^->/^-^fflffli^ £ MX 
ffft^JK * fclic CD*^ 7 4 l ©HSttJBWicft 

io wz^tx a g cmm<n*^/*7um*ftte ? fr&mm 

Wtfe-tz w t as-cs * r fc ft 5 0 

[0 0 6 4] C*L«\ -bfE (1) - (4) T'ffc^LTt&L 
3ffi^llB«:#iE*i3:"C*-rfc, *t«u^X3<oflff*SEJI«> 
»*S:ffl bfet«^**#(DaWlc iotAG C«£iE 
>/t7»$:git^51^f^ 
^X3(Z){SF*Jt^^*tLr±lE (1) - (4) CO^. 
^xAjgBSB*^ (4) ^aaaSr^tri-St^-c** 

TAGC«^y/t7W^ 5#-&JCt4, 
20 (1) , (4) (OtoaffittUffiir-f t- (2) , (3) (D%± 

m(n&&mft-tz>h<Dx, ^-<d£o [«f(cAG cm 

flB«>«IW^«feS:ffi«(caWlS*5 i 4r tf-CS 6J;9 icft 
S 0 

[0 0 6 5] ft3b\ CCD^7^ 74 1 (DflWcUloV^T 
74 2tcJ;o-CB:«»J«l-*-5fc^4: LTfc <fcv\, 

[0066] (m4<nmm<oj&m) kt0h*#ilt 

*»WO»4<0^1fi<0«?ffiS:lftM"r6. Bll4tt**W 
30 <7)fg 4 OHJfc^lSKffi 5 m^m^^T- A * 

*wvX3 4raiB*ii:-C*^Jie«w^X5 2(cJ:o-CC 
CD^^74HCit, »«*^Ji^jetfc$*S 0 CCO 
CCD^7^74Ut AGClMtL, W^^ho 
-7 4 2' Srt&^U JSS«L^«*S©iH«S:AGC* 

fornix v^Mt^ik-rzhnx^ ft&nfc^tftt 
40 (i^e^^s^^ti, r<o^e^^ 5T*^a*SttSo 

[0 0 6 7] ±IE#«U>-X3fi, C(D^4C0^C0^ 
IIC*3^t CCD^>74 1 — OAW**(C«»SrXff 

(Oi^2j?/w<4 O^mtbleieifjf^tcio-Cil^tc^rcop 

[00 6 8] _bK W^/^^ 4 0 U-aK/^<»J»Sl5 4 3 
^»J»roT«-H^UftV^— ^(cj;oTleI(EBJWSns 
h<OX\ ^<DI/^/M4 0O(H]Kfti|j;, u*/^<»J|tp 
»4 3rt«^&*ixXV^, ±IEI8lOW^/W^lHJlgtt1iB 

50 mm%6 bmm<Dffif$t$ftxmmi,, t<D»mfs^n^ 
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#/l^ffl»«4 3t)>h±m^m^> hP-74 2' 
tt» £ ft fcfc 

[0 0 6 9] Sfc, ^-^5 5^T«^«»3t*!l«CfB 
othy^X5 6, AS (9Bni&<9) 27, FS 

4 5, R&%M2 5dSBEKSixT*5 9, * 
JH2 5*»fe38li-?>*Xfc5t3& $ FS4 5, AS2 7T*SbH 
fc«i:h!/^^X5 64:^U ^r-v^5 5?:IoT 

[0 0 7 0] rco#^, ±|EWsKy^4 Ofc&ttftbft 
fc^Wl^XStC^X.'T, Cftib3£Si(2 5, FS45, 
AS 2 7, Wh^yi/yXS 6Sr^fnt>CCD*> 
7 4 l^w7J*36*lc|K»*2k^3fe**©3t*«*tco 

IW««tcJ:0»3WStfW«r**«*J*«B4 9, SI 
*Uft^«»*»««l-J:53t»^FS 4 5<Z>#Ift£ 
F S 4 5CO^i9S^^Jffll-reF S0J»g|S4 8, |^C<ia 
^LftV^»B»««^J;S3tK^AS 2 7(D#j&<fc 
AS 2 7©lRl3*S:ftiJWf5ASftiJ«l»4 7, &tWa^ 

[0 0 7 1] ^fc, mfei:*{c:±E^^— v>5 5<o» 

gfS5 4, ASffl»»47, FS#J»a54 8, 2fet5***J 
»g|54 9^i a ft 1 b±1E*«=«>' hci-^4 2' <fcgf^ 

£fts<> 

[0 0 7 2] JSfcVv?, ±ir LTM=i> hP-74 2' 

Hp — ^4 2' (2, Witf^amt/^^yf*© 

AS:Sff«tS«t5i-*oT*3l3, AfrftKfSAS 2 7& 
t*FS 4 50>#R!9*, hy^^XSewSOjH * 
aS2 5-e<0»** > #*U>X3 0>fflF**g^ CCDX7 
^74 1 ^>AGC«flB<0^->/^-7WJ«I^ES:JS^"C#5 

[0 0 7 3] KT, ^^yX3^lt^ AS 2 7 

ruf s 4 5 I? m&tm. ytm 2 5 r^^i« 

n — 7 4 2' l£#J^tiMR0>rt*\ WCCD^7>74 

[0 0 7 4] mi 5f±#*I^>'X3^)f»fi|a*B^SrfT>5Co 
7t»^O^SP^>- ho -7 4 2ic«tSWW*0fa^lllBS: 
fy<T^(OX\ ^(D^m^m^CCD^ ^ 7 4 1 (C*fb 

~-<x4 4&frLxmm-fz> uf^si) o 

[0 0 7 5] ^OS, — 5 5 £*Mfel*'>'X3 b<D 



-v>5 SSrittt^^Xs^feilaB-rs^IfiJlcl^ibS^fc 

JB^lCJEEUfcfi-g-Sr^WaV hd-74 2' ^P>U7jf/W 
^M»«4 3^a&UJL, U^/Wy<2^[5]teiglt)^^:T, 

\*itmm<o*m ^x 3 «:*«36#±^je 

[0 0 7 6] ^i/yX3WMCtf9K 
(Dfl^lT, A S SJfflJ 47(CJ:I9AS27 X<D$Z t? 
g£riiS£ii: (^7^54) , IQttlcFSMfHfM 8 
10 tc<t 19 F S 4 5-C<^iR»?*t>ItHi*-frT^b te'ryf 
S5) , **»JW»4 9(Cj:f9 3taR2 5-C<0»*ft*W 

4tcj;i9 hy^yXS 6S:9J«ISsSl*-e:S (*^77" 
S 7) o 

[0 0 7 7] Sett:* — ^SJ«lffl5 3t-ct Vfobtztb 
T*x-v?5 5 ^TCCOfvtHtcM-r (^77XS7) 0 ^ 

o>»g\ «*tfu#/w<2«cfc5x*iiffao#st«iu>' 

X3, 3lB"CPI^*jE^aixTt^»'&ftifl^ 

^5 5 JijEflllcjiS^ffiB-Ciift < , ttjEftfl s «*ftT 

[0 0 7 8] ^±-e^^Jg^$ttfc^U>-X3^ 

c t tf£&<DX\ wxmumfs^o^^^. 

^^44^LXCCD^^74 1 MAGC^tE£r^>' 

[0 0 7 9] £*±<7>;*^7 7 P S 1 ~S 9T^L7h*M£r 
««#^feW*w^X3<0«*»*dS?Tft^tu*Slc:|| 

ffi*^^i-Slbf^llH*63^> K«:*«B5i«>f ^ 7*-f 
*4 4^UCCD^>74 1 fcj£«i-5#yffl*3lfT 
30 t$:it?, «fS*B6^iliWfSn-CCCD^^7 4 1 — 
<0A*t#*J& s fSl£O (i?n) ^^oT^SMT^AG 
C«IBi-J: 0*«ft*«**»oTA^iB«dsii«$n 

X3<z>ffiH^««*ttJit-ftv^t. &tXEL<Ififi£ 

IS^WJhtC^^Bt^^i-^tc^^Sfr^Pg-CAGC^ 
40 U-CV^yt*. CCD*> 74 1 j5S*BSa»f 

[0 0 8 0] #C(£AS 2 7<^JRf9ft(Z>|B»*fT*ofc» 
^O^^V hP-74 2JcJ;5»J»*Q ! 3lO#JffiSr«T 

(1 1) tfCCD^^74 ll^LTAGCSM 
^Sit^n-^v- KSr^lfPiift-f >^ 7^^7.4 4^^ 

(12) AS 2 7{^B8-f S^a^^iT 

50 tt^a^-fir/^>ry^<7>»f^S^*f^*raiciSi:fc 



(9) 
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U ASM«P»4 7^iSttJ-rs 0 

(13) ASffeWSU 7^«3V ho- 74 2' 
6^>fB#Sr$aO, *W{f#fcjL^ofc«rt:ttAS 2 7 

(14) ^zi>hD-^4 2' AS»J»«4 7 

^ltCCD*^74 1 iCAGCflMBS::*-^-*"*^ 

10 0 8 1] tftl*"C, 3tJR2 5 t^^l^lS^ F S 
4 5 T'O^^ iaO^^^^T^o7t^^CO^^^ ^ ha — 

74 2{z£zmm&m<D^m$:&T^'to 

(2 1) $fCCD^^74 ll^LTAGCii^ 

(2 2) 2 5tcB8i-6^3 ^-Y^ 

/U^-T y^»mcJC»LT^«B=^ Ho — 74 2' jftS 

«#«r£#U *ft»J»«B4 9*t^FS*J«l«BS4 8^* 

(2 3-1) #ftffl1W*|S4 9^^r2>- 
2' ^6><o«#*rSa<?, *^«^fcj^ofc»»*# 

3feft»J1»«4 g^^^HKa^ hd — 7 4 2' ^« 

(23-2) — 2r\ FS»J»»4 8b#Hfll3Vho- 
74 2' 7^cOff-^££-I&>9 , ^om^fCjl/^ofcg*: 
ItF S 4 5^iE»LTBFfMc0^f9ft^^mi-5o FS4 
5d$fS#(C»JffiLfcjELV^lR9fl:tftofcl^^-C. FS 
ffiffl$|S4 8j&»b^SflS = V ho-74 2' — ^S<O^T^ 

(2 4) ^yhD-742' II, %tiHfltlS4 9 

^t^F samba 4 sfrh<D&m^&$:rttLm&x*f\-um 

m-O??*^ *4 4 Sr^L-CCCD^T* 7 4 1 CAG 

[0 0 8 2] «±tf> (11) ~ (14) "C^ LfcteJl* 
(2 1) - (2 4) t?^Lfc»«#«**J&»&0 
»w&M?ft;b;h,*feU:f?*5 wit?, CCD^^74 1 

[0 0 8 3] ^as^ffi-efiTtK^^Ttfiic 



»w«**K3£r*t>ot?ttftv^o JL1BH15K 
t3W5AGC«t^t7Siltl^lB^fyyS4- 

4<rfcJ:<, tt!ctc{!ftpTt£t?&£r itt^ttt?* 

[0 0 8 4] Sfclil, _k8B4Ml5=" > bu — 7 4 2' Kill 

^bft^AGcaffi^V'/^^WJWtKSA^Siif 
io *pjg^<DB& hy/^yXse^Mm AS2 

7. FS4 5W#Ri9fi«M, * fc (*7fci® 2 5 t? 
v/*:7»]»Srfi>fc 5 ^36»S:*tAGC«iB<oafll 

[0 0 8 5] Z.<D®&, 9YU^> hD-74 2' (C^O 

AGC«ffi^M*K3eW«35«^*^*ixr*59. AIR 
ft S frT v * 5«»J»K3£tiMtUc <t o TftJft*. 5 - 1 1?, 

(iCCD^/^74 l wKJ&«JB<o^tc«#Sii:TAGC 

[0 0 8 6] Ctuli, -hie® 15, (11) - (1 
4) , *>5!^l* (2 1) - (2 4) "ClftWUfcteiS^IIH 
*»JSSia:t:*-f i, ^t/yX3^fI^$: 
ft Lfc68(-ffif£#<£>JS^I- J; otAGCli6oty/t 

30 Wf&*iB^*tL-C±flE^7 l y^ , S 1— S 9. (11) 
— (14) , fcSVM* (21) — (24) CD^S^Hf? 
^"-5^(DXfoi9, ^fc, CCD*^74KOBSttt© 
^fc#t# £i£T A G C«ffiO^->/^-7»J»«rfT>5c 9 4& 
^Idte, ^T7/S2-S8, (12) , (13) „ * 
fctt (2 2) , (2 3) <D%±m<Dfr&mfr1-Z>i><DX, 

z(D£? {emm^ a g cmm<Dfflffljffe srttfltKaw 

[0 0 8 7] fc:fe\ **WHt, tW»jS6<0»»*.tc:fl£o"C 

-5 r fc 35SBTffit?*> 5 few t -T 5 0 
[0 0 8 8] 

^{bld J: o r ««#a^w A»*fl3flsaLj»Jc* 
{fc-f 6J:5«:«^-C*>oTtrix4:«WlU -B»ttKA 
GC«tt<o»T«rffJhS*, ^<D^(c|S7t^W 5 ^^ 

50 LfcOT% ±flB»«^a^<DAW5tS3& S3 FS£>5ctttBi: 
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